Differential regulation of lipogenesis and leptin production by independent signaling pathways and rosiglitazone during human adipocyte differentiation.
Since leptin levels are independently correlated with risk of coronary heart disease, we have identified signaling pathways important in mediating leptin production and lipogenesis in human preadipocytes. We used inhibitors of p70(S6) kinase, p42/44 mitogen-activated protein kinase (MAPK), p38 MAPK, and phosphatidylinositol 3-kinase (PI3K). Human preadipocytes were induced to differentiate in insulin, dexamethasone, triiodothyronine, and 3-isobutyl-1-methylxanthine in the presence or absence of inhibitors and the peroxisome proliferator-activated receptor (PPAR)-gamma activator rosiglitazone. Differentiation was assessed by measuring leptin secretion, lipid content, and lipogenic activity. Rosiglitazone increased cell protein by 15%, the lipid content of the cell layer was doubled, and the lipogenic activity increased sevenfold but did not stimulate leptin secretion. None of the inhibitors significantly inhibited protein content over 20 days, but lipid content and lipogenic activity were inhibited by p70(S6) kinase and p38 MAPK inhibition but not by p42/44 MAPK or PI3K inhibition. All of the inhibitors significantly decreased leptin secretion, and these inhibitory effects were increased by coincubation with rosiglitazone. We conclude that PI3K and p42/44 MAPK pathways are not critical to the differentiation program leading to lipid accumulation, but stimulation of leptin secretion is dependent on these as well as the p70(S6) kinase and p38 MAPK signaling pathways.